Glucose handling in streptozotocin-induced diabetic rats is improved by tyramine but not by the amine oxidase inhibitor semicarbazide.
A soluble form of semicarbazide-sensitive amine oxidase (SSAO) circulating in plasma is known to increase in type 1 and 2 diabetes. This cuproenzyme generates hydrogen peroxide, ammonia, and aldehydes when oxidizing circulating biogenic or exogenous amines. Based on the angiotoxicity of these products, inhibition of SSAO has been proposed to prevent vascular complications of diabetes. However, substrates of SSAO and monoamine oxidase (MAO) have been recently evidenced to activate glucose utilisation in insulin-sensitive tissues and to exhibit antihyperglycemic actions. To determine whether amine oxidase blockade or activation could be beneficial for diabetes, we aimed at comparing the influence of prolonged treatments with semicarbazide (SSAO-inhibitor), pargyline (MAO-inhibitor), or tyramine (amine oxidase substrate) on amine oxidase activities and glycemic control in streptozotocin-induced diabetic rats. The increase in plasma SSAO was confirmed in diabetic rats, while MAO and SSAO were decreased in subcutaneous adipose tissue when compared with normoglycemic controls. Among the diabetic rats, only those receiving tyramine exhibited slightly decreased hyperglycemia and improved glucose tolerance. Adipocytes from untreated or treated diabetic rats shared similar sensitivity to insulin. However glucose uptake activation and lipolysis inhibition in response to amine oxidase substrates combined with vanadate were impaired in rats treated with amine oxidase inhibitors. Thus, amine oxidase inhibition does not improve metabolic control while prolonged administration of tyramine slightly improves glucose disposal. It is therefore concluded that amine oxidase activation by increased substrate supply elicits insulin-like actions that may be more beneficial in diabetes than SSAO inhibition formerly proposed to prevent vascular complications.